Introduction
Healthcare systems and facilities provide settings for a wide range of activities and accommodate patients with everincreasing expectations regarding the quality of service provided. The planning and design of healthcare systems and facilities are often complex processes that have to provide flexible, adaptable, and multifunctional solutions to meet rapidly changing demands, and use effective stakeholder engagement processes to ensure that a wide range of current and future patients' needs are taken into account. Thus, new approaches to the planning and design of Dealing With Complexity Through More Robust Approaches to the Evidence-Based Design of Healthcare Facilities Jun Lu, PhD, and Andrew D. F. Price, PhD healthcare facilities have emerged, such as scenario planning, user-centered design, building information modeling, physical and virtual mock-ups, and simulation and visualization. These new approaches rely heavily on research evidence, thus increasing the need for robust evidencebased planning and design, especially in relation to the health-promoting aspects of built healthcare environments. To improve, innovation and new solutions are needed, though some may fail.
Evidence-based design (EBD) provides an excellent process for the diffusion of innovation and learning from previous experience to lessen the impact of innovation failure. However, in some situations, EBD can encourage the status quo or it may not be suitable because of the context-specific nature of the evidence. Given the complex and parametric nature of many planning and design processes, new (enhanced) approaches to EBD must emerge. Such approaches should take into account current and anticipated trends, such as the increased need for flexibility; include robust methods of data (evidence) collection and analysis; provide mechanisms for effective stakeholder engagement; and be based on theory relevant to the complex nature of the problem.
This issue of HERD includes seven articles:
relation to the need for flexibility and adaptability to accommodate changing needs over time.
bust data collection and different users' needs (focusing on patients' and parents' satisfaction regarding children's healthcare facilities).
garding the development of more robust and advanced approaches to EBD through the application of new concepts, undergirding theories, and principles.
Current and Future Trends: Flexibility and Adaptability
Healthcare provision in many countries is experiencing profound change, the main drivers being aging populations, increased public expectations about the quality of care, rapid advances in medical technologies and clinical practices, poor lifestyle choices resulting in increased obesity, and increased economic pressures. Healthcare systems and facilities must be sufficiently flexible and adaptable to accommodate different operational models over the lifetime of a facility. The articles by Carthey et al. and Kendall report on different and interesting aspects related to current trends. They consider flexible healthcare facilities; and plications for architectural education. Carthey and colleagues report on different terms and strategies associated with "future-proofing" healthcare facilities. The main goal was to identify practical, cost-effective, design-related strategies for making healthcare assets flexible. Initially, the authors systematically reviewed the literature from a wide range of sources to assemble and compile various definitions and terms used to describe flexibility and adaptability. Interestingly, they also identified varied applications of related terms such as convertibility and expandability. They suggest that there is a need to define flexibility and adaptability and associated terms more rigorously if future-proofing strategies that have been implemented are to be assessed appropriately.
Carthey et al. subsequently used 19 case studies to identify practical, cost-effective, design-related strategies for improving the flexibility of healthcare facilities. Although many different flexible design strategies were identified, little evidence was found to support or demonstrate their effectiveness over long operational periods. The authors thus suggest that long-term (longitudinal) studies that review lifetime costs and benefits be adopted to more accurately assess the effectiveness of different flexible design strategies.
Kendall discusses current trends in practice and their potential implications for architectural education in developing the competencies needed to deal with the complex situations being encountered. He highlights that the development of a facility is never finished; it could be designed and redesigned by different architects throughout its life cycle. Ideally, facilities should be sufficiently sustainable to retain value and adjust in response to the dynamics within their life cycle, but the reality is that many facilities are incapable of accommodating changes over time and have to be demolished rather than adapted. Kendall identifies as good practice concepts such as base building and fit-out to cope with any relocation or reconfiguration of space in a building.
A case study from Switzerland is used to introduce a procurement model that was adopted to ensure adaptability to changing circumstances. It is argued that many current design practices are based on those developed in early modernist times that defined function, and that functionalism based on EBD alone does not help to answer some of the most pressing architectural problems arising from current realities and clients' increasing demands. However, a studio approach was used and found to be effective in training architectural students to ensure that they were able to deal with highly complex requirements and potential change.
Importance of Robust Data Collection and Different User Needs
The provision of effective healthcare environments very much depends on the design of healthcare facilities that contribute to the quality of care and the recovery process while promoting therapeutic goals and enhancing operational efficiency. Significant evidence suggests a strong link between quality of care, patient health and well-being, and the physical characteristics of the healthcare environment. However, one solution does not fit all because, depending on their particular illness, patients' therapeutic needs from the physical environment can vary considerably. Thus, two articles focus on user satisfaction in children's healthcare facilities. It is extremely important to determine how young patients perceive the place where they are cared for and treated, because their perceptions may differ considerably from those of adults. It is also important to establish what adults (i.e., staff and parents) need, because they play a fundamental role in children's care and treatment processes. These two articles focus on the quality of the built environment among pediatric hematology-oncology patients and their parents; and tions of an existing and a newly built children's hospital.
Sherman-Bien and colleagues report on their study of the relationship between the built environment and the physical and emotional functioning of hospitalized pediatric hematology-oncology patients and their parents. This was a detailed study involving 90 patients and 149 parents, objective and subjective assessment of the built environ-ment, measures of physical and psychological functioning, and patient self-reporting. The authors investigated whether objective and perceived built environment satisfaction can help improve the relationship between the built environment and psychosocial functioning, as well as parental healthcare satisfaction. They conclude that both patients and their parents can reliably report their own perceived built environment satisfaction, and that satisfaction is significantly related to the objective quality of the built environment. Hospitalization is a highly stressful experience for most patients and their families; however, because of their sensitive and fragile psychosocial nature, children are particularly vulnerable. It is hoped that by learning more about the hospital built environment some of these stresses can be alleviated.
Kotzer and colleagues have undertaken possibly the first comprehensive pre/post occupancy evaluation of a new children's hospital. This involved evaluating the impact of both an existing and a newly built children's hospital on family and staff satisfaction with the built environment. The pre/ post descriptive survey was used to measure staff and family satisfaction with light, noise, temperature, room layout, aesthetics, and amenities, and to evaluate staff and family perceptions of safety, security, and privacy. The authors conclude that families and staff had greater satisfaction with aesthetics and amenities, environmental safety and security, and parking and wayfinding at the new facility. Families also showed greater satisfaction owing to more privacy, less noise, and better temperature regulation in private compared to semiprivate rooms. This research demonstrates that the adoption of key EBD principles can improve staff and family satisfaction with the built environment. The results also provide evidence that could be used to guide and support the future design of highly effective healing environments.
Developing More Robust and Advanced Approaches to EBD
The healthcare industry has been facing a number of complex challenges that provide excellent opportunities to introduce concepts, theories, and principles from other disciplines into the design of healthcare environments. In this issue, there are three thought-provoking papers reporting on tion of evidence-and experience-based design;
of an emergency department (ED) physical chart system through EBD methodologies to contribute to the delivery of safe patient care; and
Integrated Healthscape Strategies and an ecological theory and approach to support EBD.
Carr and colleagues examine how the integration of evidence-based and experience-based design approaches can help clinicians interpret the multiplicity of United Kingdom (UK) government guidance and translate it into knowledge to support the redesign of flexible care pathways. They investigate a variety of approaches and methods that could be applied to gathering evidence to inform the design process. They also show how evidence-based and experience-based research and methods have been applied to various professions and disciplines in an attempt to improve quality and allow accurate prediction of the effect of proposed changes. They demonstrate how the integration of two approaches can support the use of patient and staff experiences to build on the foundation of the evidence base to provide a creative, customized solution to the design of healthcare services. They also examine the implementation of practice-based commissioning within the UK and investigate flexibility from the perspective of healthcare service providers. The article recommends that a source-and-satellite approach be taken to the integration of evidence-based or experience-based design during the commissioning and design of new healthcare services and facilities.
Kobayashi and colleagues investigated the ED physical chart system at a high-volume academic medical facility and identified latent hazards, such as a single-color plan, inconsistent and small font labelling, and the lack of human factors engineering (HFE) consideration. HFE principles and methods were then used to develop a new chart system and assess its effect on medical errors. The authors also put forward a strong case for systems-based thinking in the optimal deployment of new methods and devices, given the increasing complexity of medical care, information systems, and reimbursement arrangements. They conclude that the application of HFE methods can assist in the development, assessment, and modification of acute care clinical environments through EBD methodologies and contribute to the delivery of safe patient care.
Becker et al. discuss the different roles that EBD research can play and explore which research approaches are appropriate for three complementary but distinct organizational functions: innovation, incremental change, and innovation. The concept of Integrated Healthscape Strategies, which comprises three core elements, is proposed as an overarching framework for EBD research: the alignment of research evidence and the methods used to collect and analyze it with the organizational function under consideration; the need to be guided by the development of an ecological theory that reflects the complexity of a system; and the process adopted to involve key stakeholders in the assessment of potential design implications from the research evidence.
Summary
The articles in this issue address extremely important and timely matters. They demonstrate the complex and ever-changing context within the healthcare environment. Collectively, the papers establish that EBD has an important role to play when dealing with this complexity during the planning and design of healthcare facilities and services; however, more robust underlying EBD frameworks need to emerge, as Becker et al. recommend. The papers in this issue suggest that such a framework should consider current and anticipated trends, such as the increased need for flexibility; emerging approaches, such as scenario planning and systems thinking; and robust methods of data (evidence) collection and analysis-combined, where appropriate, with EBD; effective stakeholder engagement; and a robust supporting theory relevant to the complex nature of the problem.
